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Summary To maintain long-term implant stability, it is important to minimize bone loss
around the implant. Several clinical studies have shown a mean marginal bone loss around
dental implants of 1.5—2 mm in the first year after prosthetic restoration. Currently, concepts
to prevent bone loss around dental implants have been reported as the platform switching
(PLS). This technique use of prosthetic abutments with reduced width in relation to the
implant platform diameter seems to have the greatest potential to limit the crestal resorption.
However, there are only a few reports on the mechanism of action or the extent of bone
loss prevention, and as such, it is difficult to say that the effect of PLS has been thoroughly
examined. Excluding case reports, articles on PLS can be broadly categorized into: (1) radiographic
evaluation of crestal bone level in humans, (2) histological and histomorphometrical analysis in
animals, or (3) finite element analysis. This review revealed a shortage of published data for above
three categories related PLS. Researchers have attempted to explain the mechanism of action of
PLS; however, it is necessary to conduct further studies, includinghistological studies using animals,
to clarify the mechanism fully.
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Does platform switching really prevent crestal bone loss around implants? 1231. Introduction
These days, patients receiving implant treatments not only
expect restoration of masticatory function, they also expect
that the prostheses will be esthetically pleasing, easy to
clean, and permanent. To maintain long-term implant sta-
bility, it is important to minimize bone loss around the
implant, as well as the soft tissue atrophy that accompanies
it. Saucerization following abutment connection has been
reported mainly in relation to two-stage implants with butt
joints (Bra˚nemark implants are a typical example) [1—6].
At the Toronto Conference [7], the consensus with respect
to bone loss around the implant was that bone loss of up to
approximately 2 mm during the first year of implant function
is acceptable, and at this level the implant is regarded as
successful. There have been many reports on studies to
ascertain the causes of bone loss around implants and clinical
techniques to prevent it. Some reports published in 2005 and
2006 state that the platform switching (PLS) technique, a
technique in which an abutment that is one-size smaller than
the implant platform is placed, prevents bone loss around the
implant [8—10]. However, there are only a few reports on the
mechanism of action or the extent of bone loss prevention,
and as such, it is difficult to say that the effect of PLS has
been thoroughly examined. This review article examines the
PLS technique and the bone loss preventive effect.
2. Factors effecting crestal bone loss around
implants
It is known that saucerization around an implant occurs
following abutment connection using a submerged implant
with a butt joint (a two-stage approach), such as the Bra˚ne-
mark implant. The nature of saucerization varies according
to implant type (one-stage or two-stage) and abutment
connection type. We would like to begin by summarizing
the causes of bone loss seen in a typical butt-joint implant,
because this knowledge is helpful in understanding the ori-
ginal PLS concept.
Oh et al. [11] have reported that the factors that are the
most likely causes of early crestal bone loss around implants
are: (1) the micro-gap, (2) the implant crest module, (3)
occlusal overload, and (4) the biologic width around the
dental implant.
2.1. Micro-gap
Numerous studies have shown that bone resorption around
the implant neck does not start until the implant has beenuncovered and exposed to the oral environment. Exposure
invariably leads to bacterial contamination of the gap
between the implant and the superstructure [12—15].
Therefore, many studies [16—18] have indicated that bac-
terial contamination of the micro-gap between the implant
and the abutment adversely affects the stability of the peri-
implant tissue. If above-average axial forces are exerted on
the implant, it may cause a pumping effect, resulting in a
flow of bacteria from the micro-gap, thus provoking the
formation of inflammatory connective tissue (ICT) in the
region of the implant neck. Ericsson et al. [14] considered
this process to be a biological protective mechanism against
the bacteria residing in the micro-gap, and it explains the
plaque-independent bone loss of approximately 1 mm dur-
ing the first year. This bone loss may be a reduction in the
marginal bone level in both the vertical and horizontal
dimensions.
2.2. Implant crest module
The crest module of the implant, which is the trans-osteal
region of the implant, receives crestal stress during loading
[19]. Once the implant undergoes loading, bone resorption is
observed down to the first thread in many submerged
implant systems, irrespective of the distance from the
implant platform to the first thread [20,21]. Oh et al. [11]
speculated that bone loss might relate to crest module
design rather than a specific length. They also hypothesized
that bone resorption may abate at the first thread as the
shear force on the crestmodule becomes a component of the
compressive force caused by the thread itself [11]. Func-
tioning implants create many forces, such as rotational,
shear, and compressive. The cortical bone layer is able to
withstand compressive forces better than it can withstand
those other forces [22].
2.3. Occlusal overload
Oh et al. [11] concluded that occlusal overload is a major
cause of implant failure. Occlusal overload may be involved
in progressive marginal bone loss; however, it is not clear why
crestal bone resorption around the implant neck is greater
during the first year of function than in the following years.
Occlusal overload may be involved in progressive marginal
bone loss or complete loss of osseointegration when trau-
matic occlusion is combined with inflammation [23—25].
Crestal bone loss around an implant may be induced by
occlusal overload or other types of excessive stress on an
immature bone/implant interface in the early stage of
124 Y. Hagiwaraosseointegration. This phenomenon could explain sauceriza-
tion around the implant neck during the first year of function.
2.4. Biologic width
Biologic width refers to the area of periodontal and peri-
implant soft-tissue structures such as the gingival sulcus, the
junctional epithelium, and the supra-crestal connective tis-
sues. Bone remodeling around an implant neck progresses
until the biologic width has been created and has stabilized.
Not only does this width progress apically (along the vertical
axis), but according to studies conducted by Tarnow et al. [6],
there is also a horizontal component of 1—1.5 mm. This is the
reason for maintaining a minimum distance of 3 mm between
adjacent implants and employing PLS in the esthetic recon-
struction zone; it allows for intact papillae and stable inter-
implant bone.
3. The theory of PLS
The concept of PLS has been considered in numerous articles,
including case reports [8—10,26—31]. These case reports and
some clinical findings suggest preservation of the peri-implant
crestal bone and superior soft tissue conditions around PLS
implants. However, there is a lack of scientific evidence
regarding the biological mechanism by which this is achieved.
It is necessary to clarify the causal relationship andmechanism
of prevention of crestal bone resorption around PLS implants.
A certain level of stable bone around the implant neck is a
prerequisite for achieving support and long-lasting, optimal
and stable gingival contours. In clinical settings, the incor-
poration of the PLS concept into the implant treatment and
an understanding of the biologic width facilitates the pre-
servation of crestal bone [26]. Ericsson et al. [14] indicated
that bone is always encircled by approximately 1 mm of
healthy connective tissue, so it can be assumed that crestal
bone remodeling takes place to create space between the
bone and inflammatory cell tissue (ICT) to establish a biolo-
gical seal. PLS refers to the use of a smaller diameter
abutment on a larger diameter implant collar. This type of
connection shifts the perimeter of the implant—abutment
junction (IAJ) inward toward the central axis of the implant
[8,9]. Lazzara et al. [10] have hypothesized that shifting the
IAJ inward also shifts the inflammatory cell infiltrate inward
and away from the crestal bone.
In short, (1) inward movement of the IAJ is believed to
shift the inflammatory cell infiltrate toward the central axis
of the implant and away from the adjacent crestal bone; (2)
connective tissue thickens laterally, which increases blood
flow around that area; and (3) ICT is confined above the level
of the implant platform. These changes protect crestal bone
(i.e. bone around the implant shoulder) from ICT. As a result,
the biologic width does not decrease in order to cover up the
ICT (i.e. to establish a biological seal), and as such, there is
no bone remodeling (i.e. crestal bone loss).
4. Prevention of bone loss using the PLS
technique
As of July 2009, there are nine reports on humans [32—40]
(Table 1) and two reports on dogs [41,42] (Table 2) withrespect to the effect of PLS in the prevention of early bone
loss. Most of these reports conclude that PLS has a positive
effect. In the studies in humans, bone loss around the top of
the implant was measured by means of digital X-ray, and the
longest observation period was approximately 2 years. The
Biomet 3i implant system was used in the majority of the
studies (6 of the 9 reports). It was Biomet 3i that established
the concept of PLS.
However, there is no consistency among the studies with
respect to the study design (e.g. the location and depth of
the implant, and controlled/non-controlled), and as such, it
is difficult to evaluate all of these studies using the same
evaluation method. Implant placement was either immedi-
ate (4 of the 9 reports) or delayed (5 of the 9 reports). The
reports have been summarized below, according to these
placement types. However, with respect to immediate pla-
cement, there were many unknown factors (e.g. the state of
the extraction site, compatibility, and the use of a bone
grafting material), and as such, it is hoped that more con-
trolled studies will be carried out by other institutions.
Currently, a characteristic of PLS-related reports is that
the same researchers or the same group of researchers have
published multiple reports. Examples include Calvo-Guirado
et al. [33,36,40], Canullo et al. [32,38], and Becker et al.
[41,42].
This present article is not a systematic review. Of the 9
reports described here, only one was a prospective, rando-
mized, multicenter study [34], and it is difficult to say that
the evidential quality of the other reports is high because the
number of study sites used is limited.
4.1. Immediate placement
Canullo et al. [32] reported on short-term bone level
response around single, immediately placed and provisiona-
lized PLS implants (maxillary only) using data from two
different sites. The mean follow-up period was 25 months
and the average bone resorption level in the PLS group
(0.3  0.16 mm) was smaller than that in the non-PLS group
(1.19  0.35 mm), and this difference was statistically sig-
nificant ( p < 0.005).
Calvo-Guirado et al. [33] also reported on bone level
response around single, immediately placed and provisiona-
lized implants in the anterior region and first premolar of
maxillae. The mean follow-up period was 12 months, and the
average mesial and distal aspect bone resorption level in the
PLS group was 0.08  0.53 mm and 0.09  0.65 mm, respec-
tively. There was no control group in this study and the data
used were from one site only. The authors concluded that
minimal crestal bone resorption was recorded and altered
when the PLS technique was used.
Canullo et al. [38] evaluated soft and hard tissue
responses to single, immediately placed and provisionalized
PLS implants in the anterior and posterior regions of
maxillae. Bone resorption around the implants was
0.78  0.36 mm, which is significantly lower than the mean
reference value of 1.7 mm. Notably, in this report the mean
values of bone resorption were compared to mean reference
values instead of a control group. This study suggests that
single, immediately placed and provisionalized implants
(maxillary only) using the PLS technique can provide
Table 1 Human study.
Authors
Published year
No. of patients
Age (mean  SD)
Gender ratio
No. of implant
(control)
Type of implant
(manufacture)
PLS (abutment/
implant)
[unit: mm]
Placement
timing
Placement
distribution
Measurement
Evaluation
period
Remark Bone resorption/
bone change
[unit: mm]
Canullo L [32] 22 22 (11) Global Implant
(Sweden & Martina)
Immediate +
provisionalization
Digital X-ray 2 office Test: overall:
0.3  0.157
2009 50  14.46 5.5/5.5 22 maxilla 25Mo M: 0.25  0.123
(0.07—0.47)
13M, 9F 3.8/5.5 D: 0.36  0.157
(0.09—0.8)
Control: overall:
1.19  0.138
M: 1.13  1.25
(0.58—1.85)
D: 1.25  0.404
(0.62—1.8)
Calvo-Guiado
JL [33]
50 61 (no control) Certain Prevail
(Biomet 3i)
Immediate +
provisionalization
Digital X-ray 1 office M: 0.08  0.53
2009 39.64  6.06 4.1/4.8 17 central incisor 12Mo D: 0.09  0.65
25M, 25F 12 lateral incisor
17 canine
15 first premolar
(all maxilla)
Prosper L [34] 60 360 (180) Winxix
(Winxix Ltd)
Delay Digital X-ray Randomized
multicenter
(6 office)
Percentage of
implants with no
crestal bone loss:
2009 53.9  6.8 3.3/3.8 183 maxilla 12—24Mo [Test vs control]
32M, 28F 3.8/4.5 187 mandible
(no information of
placement position)
12Mo: 98.3% vs 66.1%
( p < 0.001)
4.5/5.2 24Mo: 97.2% vs 53.3%
( p < 0.001)
Rodoriquez-Ciurana
X [35]
37 82 (no control) Certain Prevail
(Biomet 3i)
Delay Digital X-ray 3 office I/A interface-CB
2009 No data 4.1/4.8 54 maxilla 6—24Mo M: 0.7  0.57
17M, 20F 5.0/5.8 28 mandible D: 0.55  0.52
4.1/5.0 22 anterior
3.4/4.1 60 posterior (no
date of Max
or Mand)
Calvo Guirado
JL [36]
18 105 (no control) Certain Prevail
(Biomet 3i)
Delay Digital X-ray 1 office 0.6  1.0
(2.6 to 0.8)
2008 55.97  7.25 4.1/4.8 14 maxilla 16Mo
3M, 15F 4.1/5 91 mandible (no information
of placement position)
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Table 1 (Continued )
Authors
Published year
No. of patients
Age (mean  SD)
Gender ratio
No. of implant
(control)
Type of implant
(manufacture)
PLS (abutment/
implant)
[unit: mm]
Placement
timing
Placement
distribution
Measurement
Evaluation
period
Remark Bone resorption/
bone change
[unit: mm]
Cappiello M [37] 45 131 (56) Certain Prevail
(Biomet 3i)
Delay (no information
of placement position)
Digital X-ray 1 office Test: 1.05  0.22
2008 No data 4.1/4.8 12Mo Flapless Control: 1.78  026
No data 4.1/4.1 Bone loss
Test: 0.95  0.32
(0.6 to 1.2)
Contl.: 1.67  0.37
(1.3 to 2.1)
Canullo L [38] 9 10 (no control) TSATM Series
5 Defcon (Defcon
Implant System)
Immediate +
provisionalization
Digital X-ray 1 office Test: overall:
0.78  0.36
2007 45.9 4.0/6.0 3 incisors 22Mo
(18—36Mo)
Non-
submerged
M 0.57 (0.002—1.02)
2M, 7F 1 canine Flapless D 1.01 (0.230—1.592)
6 premolars
(all maxilla)
Single
placement
Hurzeler M [39] 15 22 (8) Osseotite External
HEX (Biomet 3i)
Delay Digital X-ray 1 office Bone level change
(base line-12mo)
2007 55.3 4.1/5.0 9 maxilla 12Mo Test: 0.09  0.65
!0.22  0.53
7M, 8F 4.1/4.1 13 mandible
(all posterior)
Mean: 0.12  0.40
Control: 1.73  0.4
!2.02  0.49
Mean: 0.29  034
Calvo Guirado
JL [40]
10 10 (no control) Certain Prevail
(Biomet 3i)
Immediate +
provisionalization
Digital X-ray 1 office Mean bone loss
2007 No data 4.1/4.8 7 central incisor 1, 2, 3, 6Mo Central incisor:
M 0.05, D 0.07
3M, 7F 3.8/4.1 3 lateral incisor
(all maxilla)
Lateral incisor:
M 0.07, D 0.06
Overall: less 1.0 mm
Immediate = immediately placed in extraction socket; Delay = placed in healed area; PLS (abutment/implant) = (diameter of abutment/diameter of platform of implant); Test: test group;
Control: control group.
126
Y.
H
agiw
ara
Table 2 Animal study.
Authors
Published year
Animal
Model
No. of
implant
(control)
Type of implant (manufacture)
PLS abutment diameter/
platform diameter [unit: mm]
Placement area
Placement timing
Measurement
Evaluation period
Bone resorption/bone change
[unit: mm, B = buccal L = lingual]
Conclusion
Becker J [41] 12 dogs
(Fox hounds)
72 (36) Camlog (Camlog
Biotechnologies AG)
Lower P2-M2 Histmorphometrical IS—CLB (24 weeks)
2009 3.2/3.8 (PLS group) Healed site
(delay + non-
submerged
placement)
4, 8, 12, 24 weeks PLS: B: 0.9  0.4, L: 0.9  0.4
3.8/3.8 (control group) Control: B: 1.2  0.5, L: 1.2  0.6
(comparison between PLS and
control group, no significant
difference at either B and L aspects)
PLS may not be of crucial importance
for maintenance of the crestal bone level
Becker J [42] 9 dogs (Beagle) 54 (27) Camlog (Camlog
Biotechnologies AG)
Both jaw P2-M2 Histmorphometrical IS—CLB (28 days)
2007 4.0/5.0 (PLS group) Healed sit (delay +
non-submerged
placement)
7, 17, 28 days PLS: B: 1.3  0.4, L: 1.2  0.5
5.0/5.0 (control group) Control: B: 1.9  03, L: 1.8  0.6
(no significant difference
between PLS and control group)
PLS was able to prevent the apical
down-growth of the barrier
epithelium in 28 days
Implant shoulder = IS; most coronal level of bone in contact with the implant = CLB.
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128 Y. Hagiwaraperi-implant hard tissue stability with soft tissue and papillae
preservation during the 18—36 months follow-up period.
Calvo-Guirado et al. [40] also discussed the concept of the
PLS technique using single, immediately placed (central and
lateral maxillary incisors) and non-functional immediate
temporary restorations, as well as the prevention of crestal
bone loss. The results of their study demonstrated that the
mean mesial and distal bone loss of the central and lateral
incisors was less than 0.1 mm over a 6-month period. How-
ever, there was no control group and the data used were from
one site only.
4.2. Delayed placement in healed sites
Of the nine human studies evaluated in this brief review, the
study by Prosper et al. [34] was the only prospective, rando-
mized, multicenter study (6 sites). The report evaluated the
effectiveness of the PLS technique in preventing crestal bone
loss following implant function. The authors examined two
different types of implant (platform-enlarged and control
cylindrical) with three different surgical procedures, as fol-
lows: (1) conventional non-submerged, (2) submerged, and
(3) submerged with PLS. Evaluation was based on the change
in the mean mesiodistal crestal bone level 12 and 24 months
after placement. The average bone resorption level in
the PLS group was less than that in the control group, and
the difference was statistically significant ( p < 0.005). The
authors concluded that the positive effect of PLS was greater
for implants with larger platforms.
Calvo-Guirado et al. [36] reported on bone loss around
immediately loaded implants using the Diem System (Biomet
3i) with the PLS technique in healed sites. Immediate pros-
theses were screw mounted on Diem abutments, and the
follow-up period was 16 months. The authors concluded that
crestal bone resorption was 0.6 mm at 16 months in PLS
implants. However, there was no control group and the data
used were from one site only.
Cappiello et al. [37] evaluated the biologic effect of PLS
for flapless (one-stage approach) implant placements in
healed maxillary and mandibular sites (no information on
tooth position). The study demonstrated that after 12months
of function, peri-implant bone had undergone resorption.
The control group was 1.67  0.37 mm, and the PLS group
was 0.95  0.32 mm. These authors also concluded that PLS
seems to reduce peri-implant crestal bone resorption and
increase the long-term predictability of implant therapy.
Hurzeler et al. [39] reported on crestal bone height around
PLS implants in healedmaxillary andmandibular posterior sites.
The mean peri-implant bone level changes from baseline to the
follow-up at 12months were0.12 0.40 mm in the PLS group
and 0.29 0.34 mm in the control group. The difference is
statistically significant (ANCOVA, p 0.0132), and as such, PLS
was effective in preserving bone level. Again, the authors con-
cludedthatPLSseemscapableof limitingcrestalboneresorption
and preserving peri-implant bone levels.
4.3. Platform switching effect with respect to
inter-implant distance
Rodriquez-Ciurana et al. [35] evaluated adjacent PLS
implants placed less than 3 mm apart to determine whetherthey demonstrated less three-dimensional bone resorption
than that previously reported around non-PLS implants [6].
The study used 41 pairs (adjacent placement) of implants and
measured horizontal and vertical bone resorption as well as
bone peak. Mean vertical bone resorption was 0.62 mm, and
horizontal bone resorption was 0.60 mm. The bone peak
extended coronally (0.24 mm) beyond an imaginary line
connecting the two implant/abutment interfaces. The
authors concluded that the PLS technique can help to pre-
serve peri-implant bone and retain the inter-proximal bone
peak compared to conventional (non-PLS) implant restora-
tions.
4.4. Animal studies
Two animal studies [41,42] investigated the biologic effect
of PLS. In both studies, histological and histomorphome-
trical analyses were carried out to evaluate the changes in
the crestal bone level at PLS implants. Becker et al. [41]
revealed the influence of PLS on crestal bone level changes
at 7, 14 and 28 days at non-submerged wide-body implants
placed in dogs. Throughout the 28-day observation period,
histological findings demonstrated that both groups (PLS
and control) revealed a continuous filling of the intertra-
becular spaces of the endosseous areas, as well as subse-
quent formation of primary and secondary osteons.
However, the difference between the PLS group and the
control group with respect to the mean difference between
the implant shoulder (IS) and the level of the alveolar bone
crest (BC) was not statistically significant (buccal:
0.5  0.5 mm, lingual: 0.1  0.5 mm). The authors con-
cluded that PLS was able to preserve the apical down-
growth of barrier epithelium over an observation period
of 28 days.
Becker et al. [42] also revealed the influence of PLS on
crestal bone level changes at non-submerged implants placed
in dogs over a 6-month period. The authors reported that
during an observation period of 24 weeks, histological find-
ings demonstrated a mixed chronic inflammatory cell infil-
trate in close proximity to the implant/abutment interface.
The differences in the mean IS—BC values between the PLS
group and control group were not statistically significant
(buccal: 0.3  0.8 mm, lingual: 0.3  0.8 mm). The authors
therefore concluded that bone remodeling was minimal in
both groups, and PLS may not be of crucial importance in
maintenance of the crestal bone level. These two studies do
not strongly indicate that PLS is effective.
4.5. Finite element analysis (FEA)
As of July 2009, there are five FEA-related reports with
respect to PLS [43—47] (Table 3). The implant models used
in FEA could be classified into two groups based on abutment
joint type; namely, butt joint (e.g. Replace Select and 3i
threaded implant) and taper joint (e.g. Straumann, ASTRA
and Ankylos). Many of these studies examined vertical and
diagonal loads on implants. The angles of the diagonal loads
were between 158 and 308, and the loads were between 10 N
and 250 N, which is a wide range.
The objectives of the reports varied slightly: Canay et al.
[43] examined stress distribution in abutments of Ankylos
Table 3 Fine element analysis.
Authors
Published
year
Type of
FEA
Model type of
implant (implant
body size) [unit: mm]
Abutment connection type
Abutment diameter/
platform diameter
[unit: mm]
Loading applied
Loaded force
Conclusion Clinical finding Remarks
Canay S [43] 3-D Ankylos type
(w 4.0 mm  12.0 mm)
Taper joint 1. Vertical Effective factor on mechanical
properties of implant/abutment
complex rather than stress
distribution in crestal bone
8 different implant/
abutment connection
2009 3.5/4.0 (PLS) 2. Oblique (308)
3.25/4.0 (PLS) 150 N
Schrotenboer
J [44]
2-D Replace select t straight
(w 4.5 mm  13.0 mm)
Butt joint-internal
connection
1. Vertical Minimal effect on Von-Misses
stress in the crestal bone
Simulated posterior
mandible
2009 5.0/5.0 (Cont) 2. Oblique (158)
4.5/5.0 (PLS) 100 N
Baggi L [45] 3-D 1. Staumann
(w 4.1 mm  7.5 mm)
Different shape of
solid model
1. Vertical Ankylos based PLS demonstrated
better stress-based performance
and lower risk of bone overload
than the other implant systems
evaluated
Different shape of
solid model
2008 2. Staumann
(w 3.3 mm  9.0 mm)
1. Staumann!modelled
one body
250 N: vertical Simulated for
both jaw
3. Nobel direct
(w 4.5 mm  11.0 mm)
2. Staumann!modelled
one body
100 N: lateral
4. Branemark type
(w 3.75 mm  12.0 mm)
3. Nobel direct! modelled
one body
5. Ankylos,
(w 4.5 mm  11.0 mm)
4. Branemark
type! 4.5/4.5
5. Ankylos! /4.5 (PLS)
Schrotenboer
J [46]
2-D 1. ASTRA type with
Microthread
(w 4.5 mm  13.0 mm)
Taper joint 1. Vertical PLS reduced stress to a greater
degree in the microthread
compared to the smooth-neck
Simulated posterior
mandible
2008 2. ASTRA type without
Microthread
(w 4.5 mm  13.0 mm)
5.0/5.0 (Cont) 2. Oblique (158) Evaluate the effect
of microthreads
and PLS
4.0/5.0 (PLS) 100 N
4.5/5.0 (PLS)
Maeda Y [47] 3-D 3I Straight threaded
(w 4.0 mm  15.0 mm)
Butt joint-External
Hex implant
1. Vertical Biomechanical advantages of
shifting the stress concentration
away from bone/implant
interface
Increasing stress in
the abutment or
abutment screw
2007 4.0/4.0 (Cont) 10 N
3.25/4.0 (PLS)
Control: Cont; platform switching: PLS.
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130 Y. Hagiwaraimplants of different diameters and emergence profiles. In all
Ankylos implants, the diameter of the abutment is smaller
than that of the implant platform, and as such, their design is
based on the PLS concept (in other words, there was no
control). By contrast, Schrotenboer et al. [44] and Maeda
et al. [47] simply evaluated the biomechanical advantages of
implants with butt joints in relation to PLS.
However, the primary objective of another report by
Schrotenboer et al. [46] was to investigate the effect of
microthreads on crestal bone stress levels compared to a
standard smooth implant collar in ASTRA implants. Like
Ankylos implants, all abutments for ASTRA implants are
designed based on the PLS concept. It is worth noting that
a report by Baggi et al. [45] does not focus on the effect of
PLS. The purposes of their study [45] were: (1) to analyze the
influence of implant diameter and length on stress distribu-
tion, and (2) to analyze overload risk of clinically evidenced
crestal bone resorption around implants in mandibular and
maxillary molar regions using five different types of threaded
implants. All reports indicated that the results of FEA demon-
strated that PLS prevents crestal bone loss around implants
because it prevents the concentration of stress on the bone/
implant interface.
5. Conclusion
At present, there are only a limited number of reports on
PLS, and as such, the scientific evidence on this topic is
lacking in both quantity and quality. Excluding case reports,
reports on PLS can be broadly categorized into: (1) prospec-
tive or retrospective radiographic evaluation of crestal bone
level in humans, (2) histological and histomorphometrical
analysis in animals, or (3) finite element analysis of various
types and locations of implants. Most reports published so far
conclude that PLS is effective in the prevention of crestal
bone loss. Researchers have attempted to explain the
mechanism of action of PLS; however, it is necessary to
conduct further studies, including histological studies using
animals, to clarify the mechanism fully. With respect to
radiographic evaluations of crestal bone levels in humans,
long-term observation is required, particularly through pro-
spective, randomized,multicenter trials with large numbers
of participants.
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